Optimal timing for valve replacement in chronic aortic regurgitation: analysis based on the myocardial contractility and postoperative prognosis.
Left ventricular (LV) function was evaluated considering force-velocity and stress-shortening relationships in 14 asymptomatic (Group 1), 18 symptomatic patients (Group 2), and 53 normal subjects (Group 3) to determine the optimal time for valve replacement in patients with chronic aortic regurgitation (AR). Valve replacement was recommended for all Group 2 patients and for one patient in Group 1, who had sustained ventricular tachycardia. There was one operative death and five deaths remote from surgery; one patient in Group 1 died suddenly of undetermined cause, and four patients in Group 2 died of congestive heart failure (CHF). The LV end-systolic volume index (ESVI) was greater than 100 ml/m2 in the five patients whose death was unrelated to surgery (remote deaths). ESVI was less than 50 ml/m2 in all but two patients in Group 1, and more than 40 ml/m2 in all cases in Group 2. The index of preload, end-diastolic stress (sigma ed), was increased in Groups 1 and 2 as compared with Group 3. A significant positive correlation was observed between end-systolic stress (sigma es) and ESVI (r = 0.71, p less than 0.001) in patients with AR, and this linear line was not as steep as that of Group 3. Afterload (sigma es) and ejection fraction (EF) in Group 1 were within normal range, afterload was normal but EF was reduced in mildly symptomatic patients in Group 2, and severely symptomatic patients had markedly reduced EF and elevated afterload. There was a close correlation between ESVI and end-diastolic volume index (EDVI), and this was expressed as an exponential curve (Y = 21.69e0.006x, r = 0.88, p less than 0.001). This indicates that the rate of shortening of the muscle fiber deteriorates exponentially with enlargement of the ventricle. These observations suggest that in AR patients: 1) afterload and contractility of the ventricle remain normal in the majority of asymptomatic patients by means of compensatory hypertrophy and preload elevation (preload reserve), 2) deterioration of contractility seems to be the factor initiating CHF, and 3) progression of CHF is due to further deterioration of contractility in addition to elevation of afterload (afterload mismatch). It is concluded that careful observations are necessary when ESVI exceeds 50 ml/m2 in asymptomatic patients. Valve replacement is recommended when such patients develop symptoms of CHF, or either when EF falls to less than 50% or ESVI exceeds 100 ml/m2, even if patients remain asymptomatic.